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(54) An electro-optical connection 
system 

(57) The present invention provides a 
new electro-optical connection system. 

This system is formed from a 
connecting cable (1), having at each end 
a male adapter (2) and a female adapter 
(3) and wherein said cable (1) 
comprises two electric power supply 
conductors (6, 7} and at least one 
optical transmission fibre (4, 5), the 
male and female end adapters (2, 3), of 
said cable each comprising a circuit 
connected to said two conductors for 
feeding a signal converter (10, 1 1 ), the 
converter (10) of one adapter 
transforming the electric signals into 
optical signals, the converter (11) of the 
other adapter transforming said optical 
signals into electric signals, the optical 
signals being transmitted over optical 
fibre in which said converters are 
mounted, whereas the circuits for the 
electric signals are connected to pins or 
sockets of said adapters {2, 3). 
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SPECIFICATION 

An electro-optical connection system 

5 The present invention relates to an electro-opticaf 70 
connection system. It relates more especially to an 
electro-optical system for transmitting all modulated 
signals such, for example, as measuring signals, as 
well as remote control signals in response to the 

10 measurement signals. 75 
Such a transmission normally takes place over 
electric conductors, but for weak signals, the atte- 
nuation becomes very high with the distance, and 
very distinct beyond a few hundred meters. To assist in 

15 overcoming this disadvantage, the electric signals 80 
are converted into optical signals and these latter are 
transmitted over optical fibres which allow transmis- 
sions without appreciable attenuation over a few 
kilometers. 

20 The optical fibre which serves as information 85 
vehicle requires to be connected to a light emitter— 
for example a light-emitting diode -at the input and 
a photosensitive element at the output. This connec- 
tion usually takes place by means of a connector 

25 generally comprising a male element in which the 90 
fibre is mounted with its output face made perfectly 
fiat and even so as to be positioned facing the female 
element of said connector. 
These elements (emitters or receivers) are them- 

30 selves connected to electronic circuits adapted to the 95 
desired function. 

Such a connector is perfectly suitable, is reliable 
and its operation gives every satisfaction, at least in 
sheltered and clean places. But if it is desired to use 

35 this type of connector outside, on a worksite for 1 00 

example, there is a considerable risk of poor opera- 
tion due to the introduction of dust or other particles, 
in particular at the time of joining the two elements 
of the connector together, which risks do not exist 

40 for electrical connectors. 105 
An object of the present invention is to provide a 
new electro-optical connection system which seeks 
to satisfy the requirements of practice more satisfac- 
torily than previously proposed connectors fulfilling 

45 the same purpose, especiafiy in that it may be used 110 
in any place and at any time e.g. for remote controls, 
remote measurements, telecommunications or tele- 
vision. 

According to the present invention there is pro- 

50 vided an electro-optical connection system compris- 115 
ing a connection cable having at each end a male 
adapter and a female adapter for electrical connec- 
tion which system is characterised in that the cable 
comprises two electric power supply conductors and 

55 at least one optical transmission fibre, the maleand 120 
female end adapters of the cabfe each comprising a 
circuit connected to the two conductors for feeding a 
respective signal converter, the converter of one 
said adapter being arranged to transform the elec- 

60 trical signals into optical signals and the converter of 125 
the other adapter being arranged to transform said 
optica? signals into electric signals, the optical 
signals being transmitted by the optical fibre in 
which said converters are mounted, whereas the 

65 circuits for the electric signals are connected to pins 130 



or sockets of sa id ada pters. 

Preferably, the connection system comprises a 
first optical fib re for transmitting outgoing signals 
and a second optical fibre for transmitting incoming 
signals, the two fibres being adapted to transmit 
signals in opposite directions. 

Preferably also, two connection cables are coupled 
together by means of an electric signal amplifying 
box or device. 

Preferably also, two connection cables are coupled 
together by means of a supply voltage amplifying 
box or device. 

Preferably also, the cable is connected directly or 
through amplification boxes to a dividing box com- 
prising one input and several outputs connected 
electrically to the input. 

The assembly formed by the cable, the adapters 
and the boxes are preferably sealed. 

An embodiment of the present invention will now 
be described, by way of example, with reference to 
the accompanying drawings in which: 

Fig. 1 is a schematica! view of an electro-optical 
connection system in accordance with the invention; 

Fig. 2 is a schematical view of a voltage amplifier 
box-relay which is mounted between two connec- 
tion systems of the invention; 

Fig. 3 is a schematical view of a signal amplifica- 
tion box-relay, fitted between two connection sys- 
tems of the invention ; and 

Fig. 4 is a schematical view of a dividing box for 
the connection system of the invention. 

Referring to the drawings, an electro-optical sys- 
tem according to the invention as shown in Fig. 1 
and is formed from a transmission cable 1 having at 
each end male and female adapters 2 and 3 respec- 
tively for electrical coupling. This cable and adapter 
assembly is preferably completely sealed and may, 
consequently, be submerged. 

Cable 1, in this example, comprises two optical 
fibres 4 and 5 and electrical supply cables 6 and 7, as 
well as a mass or ground conductor B. This cable, 
considering the high transmission coefficients of 
present-day fibres, may have a length up to several 
tens of kilometers. 

At one end, the male adapter 2 comprises a power 
supply transformer 9 connected between conductors 
6 and 7 with, if required, a rectifier bridge for 
obtaining a suitable power supply; it is obvious that 
this assembly could be omitted if conductors 6 and 7 
were connected directly to a DC source. 

This power supply supplies the current required 
for two electro-optical converters 10 and 11 mounted 
at the end of the fibres 4 and 5. 

Converter 10 transforms the electrical signals 
received from the outside into optical signals which 
are transmitted over fibre 5, whereas converter 1 1 
transforms the optical signals transmitted over fibre 
5 into electrical signals. 

Similarly, at the other end of cable 1, the female 
adapter 3 also comprises power supply transformer 

9 and the converters 10 and 1 1. However, converter 

1 0 is mounted in fibre 4 and converter 1 1 in fibre 5. 
Such a connection system presents then the 

transmission advantages of optical fibres and the 
reliability and sealing of the electrical coupling 
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adapters. 

In some cases, it may be desired to couple 
together several connection cables. For this, they 
may be connected directly end to end, but often it is 
5 necessary to amplify the signals before transmitting 
them to the other cable. Further, if the voltage drop 
in conductors 6 and 7 is too high, it must also be 
compensated for by a voltage amplifier. To this end, 
connection boxes are provided at the male input and 
10 the female output, such as box 12 shown in Fig. 2, 
which comprises a step-up transformer 13 con- 
nected to conductors 6 and 7 of the cable, electric 
conductors 14, 15, 16 and 17 providing transmission 
of the electric signals coming from the converters 1 1 
15 of each coupled cable. 

Similarly, box 18 for amplifying electric signals, 
shown in Fig. 3 comprises two amplifiers 1 9 and 20 
receiving the electric signals transmitted by the end 
adapters of the cables. These amplifiers are supplied 
20 with power through a transformer 21 connected to 
the connection conductors which couple together 
the conductors 6 and 7 of each cable. 

Fig. 4 shows a dividing box 22 having one input 
comprising male plugs and two outputs with female 
25 sockets connected respectively to the male plugs, by 
means of electric conductors. With this box, a 
transmission cable may be connected to other 
cables and/or to electric signal receiving or proces- 
sing equipment. 
30 In the example described, cable 2 comprises two 
fibres 4, 5, one for each transmission direction, but 
the cable could comprise one or more optical fibres 
depending on the number and on the complexity of 
the electric signal transmissions to be transmitted. 
35 CLAIMS 

1. An electro-optical connection system compris- 
ing a connecting cable having at each end a male 
adapter and a female adapter for electric connection, 
which system is characterised in that the cable 
40 comprises two electric power supply conductors and 
at least one opticaf transmission fibre, the male and 
female end adapters of the cable each comprising a 
circuit connected to the two power supply conduc- 
tors for feeding a respective converter; the converter 
45 of one said adapter being arranged to transform the 
electric signals into optical signals and the converter 
of the other adapter being arranged to transform 
said optical signals into electric signals, the optical 
signals being transmitted by the optical fibre in 
50 which said converters are mounted whereas the 
circuits for the electric signals are connected to pins 
or sockets of said adapters. 

2. A system as claimed in claim 1 r wherein said 
cable comprises two optical fibres, a first adapter 

55 comprising a converterfor converting electric sig- 
nals into optical signals for said First fibre and a 
converterfor converting opticaf signals into electric 
signals for said second fibre, whereas the other 
adapter comprises a converter for converting optical 

60 signals into electric signals for said first fibre and a 
converter for converting electric signals into optical 
signals for said second fibre. 

3. A system as claimed in claim 1 or 2, wherein 
two connection cables are coupled together by 

65 means of an electric signal amplifying box or device, 



4. A system as claimed in claim 3, wherein two 
connection cables are connected together by means 
of a supply voltage amplifying box or device. 

5. A system as claimed in claim 3 or 4, wherein 
70 the cable is connected directly or through amplifying 

boxes to a dividing box comprising one input and 
several outputs connected electrically to the input. 

6. A system as claimed in any of claims 2 to 5, 
wherein the assembly formed by said cable, said 

75 adapters and said box is sealed. 

7. A system as claimed in any preceding claim, 
when connected to remote electric and/or electronic 
eauipment located downstream thereof. 

8. An electro-optical connection system substan- 
80 tially as hereinbefore described with reference to 

Fig. 1 , Fig. 2, Fig. 3, or Fig. 4 of the accompanying 
drawings. 
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